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©  Coating  powder. 
  Powdery  coating  agent,  suitable  for  application  in  the 
inmould  coating  technique,  comprising  as  the  main  compo- 
nent,  besides  a  curing  catalyst  and  if  desired  other  additives, 
a  crystalline  unsaturated  polyester  with  a  melting  point  of  at 
least  40°C,  a  degree  of  unsaturation  of  between  1  and  5 
moles  unsaturation  per  1000  g  polyester  and  a  viscosity  in 
the  melt  at  120°C  of  at  least  1  dPa.s. 



The  i n v e n t i o n   r e l a t e s   to  a  powder  t ha t   can  be  used  to  apply  a  

c o a t i n g   to  an  o b j e c t   with  the  in-mould  c o a t i n g   p rocess   and  to  the  use  o f  

the  powder .  

This  p roce s s   and  powders  s u i t a b l e   to  be  used  in  t h i s   p r o c e s s  

are  d e s c r i b e d   in  US-4 ,288 ,113-A  and  US  4 , 3 0 5 , 0 2 8 - A .   The  powder  i s  

r e q u i r e d   to  be  s t a b l e   in  s to rage   wi thout   c l o t t i n g .   Moreover,  a f t e r   i t s  

a p p l i c a t i o n   to  the  hot  wall  of  the  mould,  i t   must  flow  out  well  and  h a r -  

den  q u i c k l y .   F u r t h e r m o r e ,   the  coa t ing   formed  must  come  up  to  h i g h  

s t a n d a r d s .  

The  d i s a d v a n t a g e   of  the  known  powders  to  be  used  in  i n - m o u l d  

c o a t i n g   is  tha t   i t   is  imposs ib l e   with  these   powders  to  meet  a l l   r e q u i r e -  

ments  in  f u l l .   In  p a r t i c u l a r   i t   is  d i f f i c u l t   to  g u a r a n t e e   the  s t o r a g e  

s t a b i l i t y   of  the  powder  at  a  t empera tu re   of  above  2 0  ° C .  

The  o b j e c t   of  the  i n v e n t i o n   is  to  improve  the  p r o p e r t i e s   o f  

the  powder .  

In  a  powdery  coa t ing   agent  s u i t a b l e   for  use  in  the  i n - m o u l d  

c o a t i n g   t e c h n i q u e ,   which  coa t ing   agent  has  an  u n s a t u r a t e d   p o l y e s t e r  

r e s i n   as  e s s e n t i a l   bonding  agent  and,  f u r t h e r m o r e ,   a  cur ing  c a t a l y s t  

and,  if  so  d e s i r e d ,   o the r   a d d i t i v e s ,   the  main  component  of  the  b o n d i n g  

agent  c o n s i s t s ,   a c c o r d i n g   to  the  i n v e n t i o n ,   of  a  c r y s t a l l i n e   u n s a t u r a t e d  

p o l y e s t e r   with  a  m e l t i n g   point   of  at  l e a s t   40  °C,  a  degree  of  u n s a t u r a -  

t i on   of  between  1  and  5  moles/1000  g  p q l y e s t e r   and  a  v i s c o s i t y   in  t h e  

melt  at  120 °C  of  at  l e a s t   1  d P a . s .  

I t   has  been  found  tha t   by  using  c r y s t a l l i n e   u n s a t u r a t e d  

p o l y e s t e r s   powders  can  be  obta ined  having  an  i n c r e a s e d   s t o r a g e  

s t a b i l i t y .   In  the  powder  no  other   or  only  minimum  q u a n t i t i e s   of  o t h e r  

c u r a b l e   components  need  be  i n c o r p o r a t e d   in  order   to  come  to  c o a t i n g s  

having  good  p h y s i c a l   p r o p e r t i e s .  

At  room  t e m p e r a t u r e   almost  a l l   u n s a t u r a t e d   p o l y e s t e r s   w h i c h ,  

for  a p p l i c a t i o n   in  c o a t i n g s ,   are  used  as  moulding  compounds  or  b o n d i n g  

a g e n t s ,   are  amorphous  s o l i d s   which  yet  show  a  c e r t a i n   degree  o f  

s t i c k i n e s s ,   however.  They  do  not  have  a  sharp  me l t i ng   po in t ,   bu t  a   s o f -  



t e n i n g   range .   C r y s t a l l i n e   u n s a t u r a t e d   p o l y e s t e r s   are  known.  Their   a p p l i -  

c a t i o n   range  is  very  l i m i t e d ,   p a r t i c u l a r l y   owing  to  the  poor  s o l u b i l i t y  

in  s t y r e n e .   In  l i t e r a t u r e   the  use  of  mix tu res   of  a  c r y s t a l l i n e   and  an  

amorphous  p o l y e s t e r   is  o f t e n   d e s c r i b e d ,   for  i n s t a n c e   in  mou ld ing  

compounds  as  bonding  agent   or  i m p r e g n a t i n g   r e s i n .  

However,  when  used  in  powder  for  in-mould  coa t ing   d e f i n i t e  

a d v a n t a g e s   p r e s e n t   t h e m s e l v e s .   Thus  such  a  powder  based  on  a  c r y s t a l l i n e  

p o l y e s t e r   shows  no  c l o t t i n g   t endency   when  s t o r e d   at  room  t e m p e r a t u r e   and 

c o n t i n u e s   to  be  f r e e - f l o w i n g .   These  f a v o u r a b l e   p r o p e r t i e s   are  r e t a i n e d  

a l so   i f   a  l i m i t e d   q u a n t i t y   of  one  or  more  o ther   u n s a t u r a t e d   components  

has  been  mixed  in to   the  powder.  This  makes  i t   p o s s i b l e   to  i n f l u e n c e   t h e  

p r o p e r t i e s   of  the  cured  c o a t i n g .  

The  f a c t   t ha t   the  p o l y e s t e r   has  a  sharp  me l t i ng   p o i n t   may  also  be  an  

a d v a n t a g e   in  the  p r e p a r a t i o n   of  the  powder.  A  c r y s t a l l i n e   u n s a t u r a t e d  

p o l y e s t e r   is  de f ined   here   as  an  u n s a t u r a t e d   p o l y e s t e r   showing  a  m e l t i n g  

p o i n t   to  be  de te rmined   by  the  c a p i l l a r y   method  ( i n c l u d i n g   a lso  a  

m e l t i n g   range  cove r ing   l e s s   than  5  °C) ,   with  the  polymer  changing  f rom 

n o n - t r a n s p a r e n t   in to   t r a n s p a r e n t .   , 

The  p o l y e s t e r s   to  be  used  in  the  i n v e n t i o n   must  show  a  m e l t i n g  

p o i n t   of  between  40 °C  and  175  °C.  The  me l t i ng   po in t   is  p r e f e r a b l y   above  

50  °C,   more  p a r t i c u l a r l y   above  70 °C.   The  maximum  p e r m i s s i b l e   m e l t i n g  

p o i n t   depends  on  the  t e m p e r a t u r e   at  which  the  powder  w i l l   be  used.  P r e -  

f e r e n c e   is  given  to  us ing   a  p o l y e s t e r   having  a  m e l t i n g   poin t   about  25  °C 

below  the  p r o c e s s i n g   t e m p e r a t u r e .   The  p r o c e s s i n g   t e m p e r a t u r e   may  be  b e t -  

ween  75 °C  and  200 °C  and  is  in  most  cases  between  100  °C  and  160  °C. 

The  me l t i ng   p o i n t s   ment ioned  here   and  in  the  examples  h a v e  

been  de t e rmined   by  the  DTA  method  at  a  h e a t i n g   r a t e   of  7.5  ° C / m i n u t e .  

The  c r y s t a l l i n e   u n s a t u r a t e d   p o l y e s t e r   must  have  an  u n s a t u r a t i o n   of  b e t -  

ween  1  and  5  moles  double   bonds  per  1000  g  p o l y e s t e r .   The  bes t   r e s u l t s  

as  fa r   as  cur ing   r a t e   and  c o a t i n g   p r o p e r t i e s   are  concerned  are  o b t a i n e d  

i f   the  p o l y e s t e r   has  a  degree   of  u n s a t u r a t i o n   of  between  2.0  and  3 . 7 5  

moles /1000   g  p o l y e s t e r .   The  v i s c o s i t y   of  the  c r y s t a l l i n e   u n s a t u r a t e d  

p o l y e s t e r   in  the  melt  at  120 °C  is  to  be  r ega rded   as  an  i n d i c a t i o n   o f  

the  m o l e c u l a r   weight  and  of  the  flow  of  the  powder  in  the  p r o c e s s i n g .  

The  p o l y e s t e r   must  have  a  v i s c o s i t y   at  120 °C  of  at  l e a s t   1  dPa . s ,   p r e -  

f e r a b l y   of  a t  l e a s t   15  dPa .s   and  more  s p e c i f i c a l l y   of  at  l e a s t   30  d P a . s .  



G e n e r a l l y   the  v i s c o s i t y   w i l l   not  be  above  200  dPa.s .   The  v i s c o s i t y   o f  

h i g h e r - m e l t i n g   p o l y e s t e r s   is  measured  at  a  t empera tu re   1  to  5  °C  above  

the  me l t ing   p o i n t .  

The  c r y s t a l l i n e   u n s a t u r a t e d   p o l y e s t e r   can  be  made  in  a  manner  

known  in  the  art   by  c o n d e n s a t i o n ,   whether  or  not  in  the  p r e sence   of  a  

c a t a l y s t ,   of  an  u n s a t u r a t e d   d i c a r b o x y l i c   acid  and  a  d i o l ,   u s u a l l y   i n  

a d d i t i o n   also  to  a  s a t u r a t e d   or  a romat ic   d i c a r b o x y l i c   acid  and 

p o s s i b l y   small  q u a n t i t i e s   of  m o n o f u n c t i o n a l   c a r b o x y l i c   acid  or  a l c o h o l .  

As  u n s a t u r a t e d   d i c a r b o x y l i c   ac id ,   fumaric  acid  is  used,   r a t h e r   t h a n  

male ic   acid  or  the  anhydr ide   t h e r e o f .   As  s a t u r a t e d   or  a roma t i c   d i c a r -  

b o x y l i c   ac ids ,   compounds  having  a  cen t re   of  symmetry  are  used,  such  a s  

o x a l i c   ac id ,   s u c c i n i c   ac id ,   a d i p i c   acid,   suber ic   acid  or  t e r e p h t h a l i c  

ac id .   The  d io l s   used  are  a lso   compounds  having  a  c e n t r e   of  symmet ry ,  

such  as  e t h y l e n e g l y c o l ,   1 , 4 , - b u t a n e d i o l   and  1 , 6 , - h e x a n e d i o l   or  the  u n s a -  

t u r a t e d   2 , - b u t e n e d i o l   ( 1 , 4 ) .   Diols   c o n t a i n i n g   an  e the r   bond  are  p r e -  

f e r a b l y   not  used  as  p r i n c i p a l   monomer.  Fur thermore ,   minor  q u a n t i t i e s   o f  

m o n o c a r b o x y l i c   ac id ,   t r i c a r b o x y l i c   acid,   mono-alcohol   or  t r i o l   can  be  

used  for  the  p u r p o s e ' o f   r e a c h i n g   s p e c i a l   e f f e c t s ,   p rov ided   i t   i n v o l v e s  

no  or  only  l i t t l e   d i s t u r b a n c e   of  the  c r y s t a l l i n i t y .   Examples  i n c l u d e  

a b i e t i n i c   ac id ,   m e t h a c r y l i c   ac id ,   benzoic  acid,   b e n z y l a l c o h o l ,   e t c .   The 

t o t a l   q u a n t i t y   of  these   m o d i f i e r s   remains  below  20  %  (wt)  and  p r e f e r a b l y  

below  10 %  (wt)  c a l c u l a t e d   in  r e s p e c t   of  the  sum  of  the  c o m p o n e n t s .  

Ha logena ted   d io l s   and/or   h a l o g e n a t e d   ( d i ) c a r b o x y l i c   ac ids   can  l i k e w i s e  

be  i n c o r p o r a t e d   in  the  c r y s t a l l i n e   p o l y e s t e r   in  order   to  give  t h e  

coa t ing   e v e n t u a l l y   ob t a ined   a  c e r t a i n   r e s i s t a n c e   a g a i n s t  f i r e .   The 

c r y s t a l l i n e   p o l y e s t e r   p r e f e r a b l y   c o n s i s t s   for  at  l e a s t   80 %  (wt)  o f  

u n i t s   from  the  group  of  fumaric   ac id ,   symmetric  a l i p h a t i c  

C2-12  d i c a r b o x y l i c   acids   and  symmetric  C2-12  a l i p h a t i c   d i o l s .  

The  powder  acco rd ing   to  the  i nven t ion   c o n s i s t s   of  one  or  more 

( c o ) p o l y m e r i z a b l e   u n s a t u r a t e d   components,   which  j o i n t l y   form  the  b o n d i n g  

agen t ,   a  cur ing  system  for  the  bonding  agent  and,  if  so  d e s i r e d ,   o t h e r  

n o n - c o p o l y m e r i z a b l e   components  such  as  r e l e a s e   agen t s ,   flow  a g e n t s ,  

p igments ,   f i l l e r s ,   s t a b i l i z e r s ,   etc.   The  bonding  agent  c o n s i s t s   w h o l l y  

or  mainly  of  one  or  more  c r y s t a l l i n e   u n s a t u r a t e d   p o l y e s t e r s .   The  p r o p o r -  
t ion   of  these  p o l y e s t e r s   is  at  l e a s t   60  %  (wt)  and  p r e f e r a b l y   at  l e a s t  

70 %  (wt)  and  more  in  p a r t i c u l a r   at  l e a s t   85 %  ( w t ) .  



In  a d d i t i o n   h i g h - b o i l i n g   (co)  p o l y m e r i z a b l e   monomers,  p repolymers   o r  

polymers  may  form  par t   of  the  bonding  agen t .   The  monomers  must  have  a  

b o i l i n g   p o i n t   of  at  l e a s t   25 °C  above  the  t e m p e r a t u r e   at  which  t h e  

powder  is  a p p l i e d   and  p r e f e r a b l y   of  above  200  °C.  The  q u a n t i t y   of  mono- 

mers  to  be  used  is  p r e f e r a b l y   l e s s   than  15  x  (wt) ,   p a r t i c u l a r l y   l e s s  

than  7  %  (wt) ,   c a l c u l a t e d   in  r e s p e c t   of  the  q u a n t i t y   of  bonding  a g e n t .  

The  purpose   for  which  such  monomers  are  used  is  in  most  cases  t o  

i n c r e a s e   the  degree   of  c r o s s - l i n k i n g .   S u i t a b l e   are ,   for  i n s t a n c e ,  

t r i a l l y l c y a n u r a t e ,   t r i a l l y l i s o c y a n u r a t e ,   t r i m e t h y l o l p r o p a n e t r i a c r y l a t e  

and  t r i a l l y l t r i m e l l i t a t e .   An  amorphous  u n s a t u r a t e d   p o l y e s t e r   can  also  be  

i n c o r p o r a t e d   in  the  bonding  agen t ,   for  i n s t a n c e   to  i n c r e a s e   the  i m p a c t  

r e s i s t a n c e .   F u r t h e r m o r e ,   polymers  having  a  low  m o l e c u l a r   weight   or  o l i -  

gomers  or  p repo lymers   can  be  i n c o r p o r a t e d   in  the  bonding  agent ,   f o r  

i n s t a n c e   a  d i a l l y l p h t h a l a t e   p repo lymer .   G e n e r a l l y ,   such  a d d i t i o n a l   com- 

pounds  w i l l   be  used  only  if  they  are  r e q u i r e d   to  improve  the  p r o p e r t i e s  

of  the  c o a t i n g   and  in  so  fa r   as  they  do  not  i n f l u e n c e   the  p r o p e r t i e s   o f  

the  powder  a d v e r s e l y .  

The  coa t ing   powder  c o n t a i n s   a  c a t a l y s t   for   the  cur ing   of  t h e  

u n s a t u r a t e d   compounds.  P a r t i c u l a r l y   p e r o x i d e s   are  used,  such  as,  f o r  

i n s t a n c e ,   h y d r o p e r o x i d e s ,   k e t o n e p e r o x i d e s   and  p e r e s t e r s .  

The  q u a n t i t y   of  c a t a l y s t   most ly   amounts  to  between  0.5  and  5  %  (wt)  

c a l c u l a t e d   in  r e s p e c t   of  the  u n s a t u r a t e d   components .   In  a d d i t i o n   a  con-  

v e n t i o n a l   a c c e l e r a t o r   may  be  p r e s e n t ,   for  i n s t a n c e   a  c o b a l t   compound  o r  

a  s o l i d   amine.   The  v a r i o u s   component  p a r t s   of  the  powder  can  be  g round ,  

s e p a r a t e l y   or  mixed  t o g e t h e r   in  two  or  more  p remixes ,   to  the  r e q u i r e d  

p a r t i c l e   s i z e   and  the  powders  can  then  be  mixed,  or  a l l   components  c a n  

a l so   be  mixed  t o g e t h e r   at  a  t e m p e r a t u r e   at  which  a l l   o rgan ic   compounds 

are  l i q u i d .   F u r t h e r   p a r t i c u l a r s   are  ment ioned  in,   i n t e r   a l i a   US  4 , 2 8 7 , 3 1 0  

and  US  4 , 2 2 8 , 1 1 3 .   When  mixing  at  e l e v a t e d   t e m p e r a t u r e   in  the  presence   o f  

a  p e r o x i d e ,   t h e r e   may  a l r e a d y   be  a  c e r t a i n   degree  of  p o l y m e r i z a t i o n .  

Such  c o a t i n g   powders  the  components  of  which  have  a l r e a d y   been  s u b j e c t  

to  a  s l i g h t   c o p o l y m e r i z a t i o n   a lso   come  w i t h i n   the  scope  of  t h e  

i n v e n t i o n .   The  g ra in   s ize   of  the  powder  is  g e n e r a l l y   between  0.01  and 

0.20  mm  and  p r e f e r a b l y   between  0.03  and  0.08  mm. 

The  powder  is  a p p l i e d   to  the  wall   or  wal ls   of  a  mould,  which  

have  a  t e m p e r a t u r e   of  between  75  °C  and  200  °C  and  p r e f e r a b l y   be tween  



100 °C  and  160  °C.  The  powder  mel ts   and  forms  a  c o n t i n u o u s   l a y e r .  

The  polymer  is  al lowed  to  cure  to  such  an  ex ten t   tha t   the  l a y e r   c a n  

w i t h s t a n d   some  mechan ica l   load  but  is  not  yet  cured  c o m p l e t e l y   and 

t h o r o u g h l y ,   in  such  a  manner  tha t   good  adhes ion   with  the  p o l y e s t e r  

moulding  compound  is  o b t a i n e d .   The  powder  is  a p p l i e d   p r e f e r a b l y   by 

e l e c t r o s t a t i c   s p r a y i n g .   The  c o a t i n g   e v e n t u a l l y   o b t a i n e d   is  g e n e r a l l y  

between  0.05  and  0.8  mm  t h i c k .   In  the  ha l f -mould   p rocess   the  o b j e c t   i s  

o b t a i n e d   by  s u b s e q u e n t l y   b u i l d i n g   up  the  wal ls   of  the  o b j e c t   on  t h e  

c o a t i n g   by  a p p l y i n g ,   in  a  p l u r a l i t y   of  cyc le s ,   u n s a t u r a t e d   p o l y e s t e r   and 

g l a s s f i b r e ,   whether   mixed  or  not ,   and  a l lowing  them  to  cure .   The  wall  o f  

the  mould  p rovided   with  the  c o a t i n g   may  form  par t   a l so   of  a  mould  i n  

which  o b j e c t s   are  made  from  p o l y e s t e r s   at  e l eva t ed   t e m p e r a t u r e   and 

p r e s s u r e   via   the  SMC  or  BMC  moulding  t e chn iques   or  by  i n j e c t i o n  

m o u l d i n g .  

E x a m p l e  

In  a  r e a c t o r   p rovided   with  a  s t i r r e r   1740  p a r t s   by  w e i g h t  

fumaric   ac id ,   438  pa r t s   a d i p i c   acid  and  1800  pa r t s   1,4  b u t a n e d i o l   w e r e  

mixed  with  each  o ther   and  hea t ed ,   under  e x c l u s i o n   of  oxygen,  to  210  °C. 

The  r e a c t i o n   was  con t inued   u n t i l   the  r e a c t i o n   mix ture   had  a  v i s c o s i t y   o f  

56  dPa.s   (a t   120  °C  measured  with  the  Nouri  v .d .   Lande  f a l l i n g   b a l l  

method)  and  an  acid  number  of  20  mg  KOH/100  g  p o l y e s t e r .   The  r e s u l t i n g  

r e s i n   has  a  degree  of  u n s a t u r a t i o n   of  3.9  moles/1000  g  p o l y e s t e r   and  a  

me l t ing   poin t   of  120  °C  (DTA  m e t h o d ) .  

Example  2 

A  powder  s u i t a b l e   for  use  in  i n - m o u l d - c o a t i n g   was  p repared   by 

mixing  the  fo l lowing   components  in  the  melt  in  pa r t s   by  weight :   96  p a r t s  

c r y s t a l l i n e   p o l y e s t e r   from  example  I,  4  pa r t s   t r i a l l y l c y a n u r a t e ,   2  p a r t s  

t . b u t y l p e r b e n z o a t e ,   0.4  pa r t s   c o b a l t o c t o a t e ,   2  pa r t s   z i n c s t e a r a t e ,   2 . 5  

pa r t s   s i l i c a   and  5  pa r t s   i n o r g a n i c   brown  pigment.   The  mixing  was 

e f f e c t e d   at  125  °C  in  a  mixing  e x t r u d e r ,   in  which  p rocess   the  p e r o x i d e  

was  metered  jus t   before   the  d i s c h a r g e   a p e r t u r e .   The  homogeneous  mass  was 

cooled  on  a  cool ing   r o l l   and  p rocessed   to  form  ch ips ,   which  were  s u b -  

s e q u e n t l y   ground  to  form  a  powder  with  a  d iameter   of  about  0.05  mm.  The 

powder  could  be  used  s u c c e s s f u l l y   in  the  manufac ture   of  wall  e l e m e n t s  



p r o v i d e d   with  an  e x c e l l e n t l y   adhe r ing   brown  c o a t i n g ,   with  the  t e c h n i q u e  
d e s c r i b e d   in  US  pa ten t   4 , 2 8 7 , 3 1 0 .   The  powder  could  be  s t o r ed   w i t h o u t  

o b j e c t i o n   for  at  l e a s t   a  month  at  20  °C.  

Examples  I I I  

In  the  manner  d e s c r i b e d   in  example  I  a  number  of  c r y s t a l l i n e  

u n s a t u r a t e d   p o l y e s t e r s   were  p r e p a r e d .   The  monomers  used,   and  t h e i r  

q u a n t i t i e s ,   in  gmoles,  are  given  in  the  t a b l e ,   as  wel l   as  the  p r o p e r t i e s  

of  the  r e s u l t i n g   p r o d u c t s .  



1.  Powdery  coa t ing   agen t ,   s u i t a b l e   for  a p p l i c a t i o n   in  the  i n - m o u l d  

c o a t i n g   t e c h n i q u e ,   with  an  u n s a t u r a t e d   p o l y e s t e r   r e s i n   as  e s s e n t i a l  

bonding  agent  and,  f u r t h e r m o r e ,   a  cur ing  c a t a l y s t   and,  if  so  d e s i r e d ,  

o t h e r   a d d i t i v e s ,   c h a r a c t e r i z e d   in  tha t   the  main  component  of  t h e  

bonding  agent  is  a  c r y s t a l l i n e   u n s a t u r a t e d   p o l y e s t e r   with  a  m e l t i n g  

po in t   of  at  l e a s t   40  °C,  a  degree  of  u n s a t u r a t i o n   of  between  1  and  5 

moles  u n s a t u r a t i o n   per  1000  g  p o l y e s t e r   and  a  v i s c o s i t y   in  the  m e l t  

at  120  °C  of  at  l e a s t   1  d P a . s .  

2.  Coat ing  agent  accord ing   to  claim  1,  c h a r a c t e r i z e d   in  tha t   t h e  

c r y s t a l l i n e   p o l y e s t e r   has  a  me l t ing   poin t   of  at  l e a s t   50  °C. 

3.  Coat ing  agent  accord ing   to  claims  1-2,  c h a r a c t e r i z e d   in  that   t h e  

c r y s t a l l i n e   p o l y e s t e r   has  a  me l t ing   point   of  at  l e a s t   70  °C. 

4.  Coat ing  agent  accord ing   to  c laims  1-3,  c h a r a c t e r i z e d   in  tha t   t h e  

c r y s t a l l i n e   p o l y e s t e r   has  a  degree  of  u n s a t u r a t e i o n   of  between  2 . 0  

and  3.75  moles/1000  g .  

5.  Coat ing  agent  accord ing   to  claims  1-4,  c h a r a c t e r i z e d   in  tha t   t h e  

c r y s t a l l i n e   p o l y e s t e r   has  a  v i s c o s i t y   in  the  melt  at  120  °C  of  a t  

l e a s t   15  d P a . s .  

6.  Coating  agent  accord ing   to  claims  1-5,  c h a r a c t e r i z e d   in  tha t   t h e  

p o l y m e r i z a b l e   components  t h e r e o f   c o n s i s t   for  at  l e a s t   85  %  by  w e i g h t  

of  one  or  more  c r y s t a l l i n e   u n s a t u r a t e d   p o l y e s t e r s .  

7.  Coat ing  agent  accord ing   to  claims  1-6,  c h a r a c t e r i z e d   in  tha t   t h e  

c r y s t a l l i n e   p o l y e s t e r   is  b u i l t   up  for  at  l e a s t   80  X  by  weight  f rom 

u n i t s   der ived  from  fumaric   ac id ,   symmetric  a l i p h a t i c  

C2-12  d i c a r b o x y l i c   ac ids   and  symmetric  a l i p h a t i c   C2-12  d i o l s .  

8.  P rocess   for  making  a  p o l y e s t e r   ob jec t   by  cur ing   an  u n s a t u r a t e d  

p o l y e s t e r   with  f i l l e r s   and/or   r e i n f o r c i n g   m a t e r i a l s   in  or  on  a  mou ld ,  

in  which  process   f i r s t   the  w a l l ( s )   of  the  mould  is  (are)   covered  o v e r  
i t s   ( t h e i r )   whole  s u r f a c e   area  or  part   of  i t s   ( t h e i r )   su r f ace   area  a t  

a  t empera tu re   of  between  75  °C  and  200  °C  with  a  p o l y e s t e r - b a s e d  

t h e r m o s e t t i n g   coa t ing   powder  which  flows  out  and  cures  to  form  a  

c o a t i n g ,   upon  which  the  ob j ec t   i t s e l f   is  moulded,  c h a r a c t e r i z e d   i n  

t ha t   a  powder  accord ing   to  one  or  more  of  claims  1-7  is  used  a s  

coa t ing   a g e n t .  



9.  Coat ing  agent  a c c o r d i n g   to  claim  1  as  d e s c r i b e d   in  subs tance   a n d / o r  

f u r t h e r   e l u c i d a t e d   in  the  e x a m p l e s .  

10.  Object   o b t a i n e d   by  app ly ing   the  p rocess   a cco rd ing   to  claim  8 .  
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